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(57)Abstract 

PURPOSE: To prevent diffusion of gold from a gold pad into a 
eutectic solder of tin and lead. 

CONSTITUTION: A bonding metal 4. a barrier metal 5 and a solder 
bump 7 are connected on a gold pad 2 formed on the surface of a 
silicon substrate at the joint of the gold pad 2 and the solder bump 
7. The gold pad 2 and the solder bump 7 are arranged not to be 
overlapped on a plane thus elongating the path between the gold 
pad 2 and the solder bump 7. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Said golden pad is a semiconductor memory characterized by including the solder bump arranged in a 
different location on a flat surface through the golden pad formed on the surface of the semi-conductor, and 
adhesion metal and barrier metal. 

[Claim 2] For the golden pad formed on the surface of the semi-conductor, a part of this golden pad, the adhesion 
metal which pasted up, and said golden pad adhesion side of this adhesion metal, the barrier metal which pasted up 
on an opposite field, and said golden pad are the semiconductor device characterized by to be included the solder 
bump who was prepared in the location on said different barrier metal on a flat surface, and was electrically 
connected with said golden pad through said adhesion metal and said barrier metal. 

[Claim 3] The golden pad formed on the surface of the semi-conductor, a part of this golden pad, and the 1st 
pasted-up adhesion metal. The 1st barrier metal pasted up on the field opposite to said golden pad adhesion side of 
this adhesion metal, The 2nd barrier metal pasted up on the field where said 1st barrier metal adhesion side of this 
1st barrier metal, the 2nd pasted-up adhesion metal, and this 2nd adhesion metal is opposite, The semiconductor 
device characterized by including the solder bump who was prepared in the location on said different 2nd barrier 
metal on a flat surface from said golden pad, and was electrically connected through said 1st adhesion metal, said 
1st barrier metal, said 2nd adhesion metal, and said 2nd barrier metal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor device which has the connection structure 

between the golden pad of a semiconductor chip, and a pewter bump. 

[0002] 

[Description of the Prior Art] What has the still more nearly high-speed engine performance of a computer is 
demanded in recent years, and, as for a semiconductor device, the semiconductor chip of large power and the flip 
chip method of a super-** pin is coming to appear in connection with it. 
[0003] This example is shown in JP.1-214141 A 

[0004] As shown in Fig. 1 of an official report, one example of this invention The semi-conductor pellet 1 with which 
the pad 12 for electrodes linked to the circuit field 11 including an active region, wiring, etc. and this circuit field was 
formed. The minerals passivation film 2 which usually had a rectangular aperture (aperture) on the pad 12 for 
electrodes, covered the whole semi-conductor pellet top surface, and was formed, It has the aperture (aperture) of 
a circle configuration in the same location as the aperture of this minerals passivation film 2. The polyimide film 3 
formed on the minerals passivation film 2 on the electrode pad 12, and the passivation film 2 of the electrode pad 12 
circumference so that it might not start on the circuit field 1 1 , After forming the barrier metal film 4 on the pad 1 2 
for electrodes through the aperture of this polyimide film 3, it has structure equipped with the solder bump 5 linked 
to the pad 1 2 for electrodes. 

[0005] Especially the semiconductor chip of the bipolar mold which needs large power is explained with reference to 
drawing 5 . 

[0006] That is, the connection between the golden (Au) pad 2 and the solder bump 7 was connected through the 
adhesion metal 4 and the barrier metal 5, and the structure of the periphery between the golden (Au) pad 2 and the 
solder bump 7 became complicated, and had turned into structure which a level difference produces. Consequently, 
destruction of the barrier metal 5 had occurred according to the difference of a coefficient of thermal expansion in 
the insulator layer 3 by thermal stress, and the adhesion metal 4 list. Consequently, the problem referred to as that 
the gold (Au) of the golden (Au) pad 2 will be spread in the solder bump's 7 (Tin Sn)-lead (Pb) eutectic solder often 
occurred. 
[0007] 

[Problem(s) to be Solved by the Invention] The solder bump 7 is right above [ of the golden (Au) pad 2 ], this 
conventional semiconductor device is formed through the barrier metal 5 which consists of nickel (nickel) on it with 
the adhesion metal 4 which consists of titanium (Ti) and copper (Cu), and its structure of a pad periphery is 
complicated by the level difference. 

[0008] For this reason, the coefficient of thermal expansion 14.2x10-6 (alpha/K -1) of the golden (Au) pad 2, The 
coefficient of thermal expansion 8.6x10-6 (alpha/K -1) when the coefficient of thermal expansion 2.5x10-6 (alpha/K 
-1) of an insulator layer 3 and the adhesion metal 4 are formed by titanium (Ti), The coefficient of thermal 
expansion 16.5x10-6 (alpha/K -1) when the adhesion metal 4 is formed with copper (Cu), And the barrier metal 5 
will be destroyed by the stress produced according to the difference of the coefficient of thermal expansion 
13.4x10-6 (alpha/K -1) when the barrier metal 5 is formed with nickel (nickel) at adhesion metal 4 list. 
Consequently, the gold (Au) of the golden (Au) pad 2 is spread in the solder bump's 7 (Tin SnHead (Pb) eutectic 
solder, and there is a trouble of spoiling the dependability of connection. 

[0009] The purpose of this invention is to offer the semiconductor device connection dependability was made to 
improve. 

[0010] Other purposes of this invention have gold of a golden pad in offering the semiconductor device it was made 

not to diffuse by the solder bump. 

[0011] 

[Means for Solving the Problem] As for said golden pad, the 1st semiconductor device of this invention contains the 
solder bump arranged in a different location on a flat surface through the golden pad formed on the surface of the 
semi-conductor, and adhesion metal and barrier metal. 

[0012] The 2nd semiconductor device of this invention is characterized by forming evenly said adhesion metal and 
said barrier metal around directly under [ said / solder bump / of it ] in said 1st semiconductor device. 
[0013] As for the barrier metal which pasted up on the field where the golden pad formed on the surface of the 
semi-conductor, a part of this golden pad, the pasted-up adhesion metal, and said golden pad adhesion side of this 
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adhesion metal are opposite, and said golden pad, the 3rd semiconductor device of this invention contains the solder 
bump who was prepared in the location on said different barrier metal on a flat surface, and was electrically 
connected with said golden pad through said adhesion metal and said barrier metal. 

[0014] The golden pad with which the 4th semiconductor device of this invention was formed on the surface of the 
semi-conductor, The 1st barrier metal pasted up on the field where a part of this golden pad, the 1st pasted-up 
adhesion metal, and said golden pad adhesion side of this adhesion metal are opposite, The 2nd barrier metal pasted 
up on the field where said 1st barrier metal adhesion side of this 1st barrier metal, the 2nd pasted-up adhesion 
metal, and this 2nd adhesion metal is opposite. The solder bump who was prepared in the location on said different 
2nd barrier metal on a flat surface from said golden pad, and was electrically connected through said 1st adhesion 
metal, said 1st barrier metal, said 2nd adhesion metal, and said 2nd barrier metal is included. 
[0015] 

[Example] Next one example of this invention is explained to a detail with reference to a drawing. 
[0016] When drawing 1 is referred to, the 1st example of this invention So that the golden (Au) pad 2 containing the 
electric supply layer which consists of about 100-800A the titanium (Ti) and platinum (Pt) of thickness, and this 
golden (Au) pad 2 may be exposed to a part of semiconductor chip 1 and front face of this semiconductor chip 1 in 
part A semiconductor chip 1 And gold (Au) — diacid-ized silicon Si02 formed on the pad 2 titanium [ the insulator 
layer 3 of the becoming minerals, and ] (Ti) of the 100-800A thickness formed on the part to which the golden (Au) 
pad 2 with which this insulator layer 3 and this insulator layer 3 are not covered was exposed from — By and the 
adhesion metal 4 which consists of copper (Cu) of 1 000-1 0000A thickness and this adhesion metal 4 The spherical 
solder bump 7 formed on the polyimide film 6 which has the barrier metal 5 which consists of nickel (nickel) pasted 
up mechanically, and the puncturing aperture 8 formed in the location on a flat surface which is different in this 
barrier metal 5 and the golden pad 2 on an insulator layer 3, and this puncturing aperture 8 is included. 
[0017] Next, the manufacture approach of the 1st example of this invention is explained to a detail with reference to 
a drawing. 

[0018] Reference of drawing 2 (a) forms the golden (Au) pad 2 in the front face of a semiconductor chip 1. The 
lower layer wiring, through hole, and insulating layer are not illustrated from this golden (Au) pad 2. 
[0019] Formation of this golden (Au) pad 2 is performed in following sequence. For example, the electric supply layer 
which consists of titanium (Ti) and platinum (Pt) is formed of a spatter. Each thickness of titanium (Ti) and platinum 
(Pt) should just be given uniformly [ about 100-800A ] one by one. Next, it is a method of forming the pattern made 
in a series of procedure, such as contraction of a photograph, a repeat of a pattern, CAD, and the newest electron 
beam technique, and a mask etc. is made and the golden (Au) pad 2 is formed with the photolithography method and 
plating which are main means to imprint an image to a substrate by that cause. 

[0020] if drawing 2 (b) is referred to — the whole surface after formation of the golden (Au) pad 2, and on a 
semiconductor chip 1 — diacid-ized silicon Si02 etc. — from — the insulator layer 3 of the minerals which change 
is uniformly formed by the chemical-vapor-deposition method (below Chemical Vapor Deposition CVD) which 
deposits the inorganic insulator layer 3 as a product of the chemical reaction on the front face of a chip 1, or in the 
gaseous phase of the near. 

[0021] Reference of drawing 2 (c) performs puncturing of an insulator layer 3 so that some golden (Au) pads 2 may 
be exposed. 

[0022] If drawing 2 (d) is referred to, sequential formation of the adhesion metal 4 which consists of the titanium (Ti) 
and copper (Cu) which make possible electric supply between the barrier metal 5 which consists of nickel (nickel) on 
the condition by which it was shown by drawing 2 (c), and mechanical adhesion will be uniformly carried out by the 
spatter which removes an atom from the source with the impact of the ion of the plasma state accelerated, for 
example on the whole surface. As for the thickness of the titanium (Ti) of the adhesion metal 4, the titanium (Ti) of 
the thickness of 100-800A and copper (Cu) is 1000-10000A. What is necessary is just to thicken thickness of 
titanium (Ti) and copper (Cu) to extent which can supply a plating current to homogeneity enough for nickel (nickel) 
plating and plating supply of (Tin Sn)-lead (Pb) solder. 

[0023] Reference of drawing 2 (e) shows the condition that the barrier metal 5 which consists of nickel (nickel) was 
formed by plating on the adhesion metal 4. In this condition, the formation area of the barrier metal 5 is punctured 
by the photolithography method using the resist for plating. 

[0024] Reference of drawing 2 (f) performs nickel (nickel) plating of 2 - 5-micron (micrometer) extent in (Nickel 
nickel) plating bath first Next the resist film for plating exfoliates. Sequential etching of the adhesion metal 4 of 
copper (Cu) and titanium (Ti) is carried out by using barrier metal 5 as a mask after that 

[0025] Reference of drawing 2 (g) shows the condition that the polyimide film of 1 - 3-micron (micrometer) extent 
was formed by the spin coat method, on the insulator layer 3 containing the barrier metal 5. 
[0026] By the photolithography method, if drawing 2 (h) is referred to, in order to form the solder bump 7, the 
polyimide film 6 is alternatively etched into a circle configuration, and the puncturing aperture 8 is formed. The 
puncturing aperture 8 is arranged in the location which does not lap with the golden (Au) pad 2 on a flat surface. 
Furthermore, the puncturing aperture 8 is arranged in little location to the level difference of an insulator layer 3 and 
the barrier metal 5. 

[0027] If drawing 2 (i) is referred to, after the (Tin Sn)-lead (Pb) eutectic solder of the specified quantity is 
performed on five layers of barrier metal, the condition that the resist film for plating exfoliated is shown by 
electrolytic plating in the (Tin SnHead (Pb) eutectic solder plating bath. 

[0028] If drawing 2 0) is referred to, the dissolution plastic surgery (wetback) of the (Tin SnHead (Pb) eutectic 
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solder by which solder plating was carried out will be carried out and the spherical solder bump 7 will be formed. 
[0029] The solder bump's 7 formation can be easily formed by [ which is a method with a pewter of using the pewter 
of eye tacking ] carrying out a reflow, before connecting at the temperature of about 200-230 degrees C. 
[0030] The solder bump 7 can lengthen the connection pass between the golden (Au) pad 2 and the solder bump 7 
by arranging in the location which does not lap with a golden (Au) pad on a flat surface. Therefore, the coefficient of 
thermal expansion 14.2x10-6 (alpha/K -1) of the golden (Au) pad 2, The coefficient of thermal expansion 8.6x10-6 
(alpha/K -1) when the coefficient of thermal expansion 2.5x10-6 (alpha/K -1) of an insulator layer 3 and the 
adhesion metal 4 are formed by titanium (Ti) f The coefficient of thermal expansion 16.5x10-6 (alpha/K -1) when the 
adhesion metal 4 is formed with copper (Cu), With and the stress produced with the mutual difference of the 
coefficient of thermal expansion 13.4x10-6 (alpha/K -1) when the barrier metal 5 is formed with nickel (nickel) Even 
if the barrier metal 5 is destroyed by an insulator layer 3 and adhesion metal 4 list, the gold (Au) of the golden (Au) 
pad 2 can prevent being spread in the solder bump's 7 (Tin Sn)-lead (Pb) eutectic solder. 
[0031] Next, the 2nd example of this invention is explained to a detail with reference to a drawing. 
[0032] When drawing 3 is referred to, the description of the 2nd example of this invention is in the place used as the 
structure which made the duplex the combination of the adhesion metal 4 shown in the 1st example, and the barrier 
metal 5. 

[0033] Namely, the 2nd example of this invention So that the golden (Au) pad 2 containing the electric supply layer 
which consists of about 100-800A the titanium (Ti) and platinum (Pt) of thickness, and this golden (Au) pad 2 may 
be exposed to a part of semiconductor chip 1 and front face of this semiconductor chip 1 in part A semiconductor 
chip 1 And gold (Au) — diacid-ized silicon Si02 formed on the pad 2 titanium [ the insulator layer 3 of the becoming 
minerals, and ] (Ti) of the 100-800A thickness formed on the part to which the golden (Au) pad 2 with which this 
insulator layer 3 and this insulator layer 3 are not covered was exposed from — By and the adhesion metal 4 which 
consists of copper (Cu) of 1 000-1 0000A thickness and this adhesion metal 4 The nickel pasted up mechanically By 
the adhesion metal 4 which consists of titanium (Ti) of the barrier metal 5 which consists of (nickel), and the 100- 
800A thickness formed on this barrier metal 5, and copper (Cu) of 1 000-1 0000A thickness, and this adhesion metal 
4 The barrier metal 5 which consists of nickel (nickel) pasted up mechanically, the polyimide film 6 which has the 
puncturing aperture 8 formed on this barrier metal 5 and an insulator layer 3, and the spherical solder bump 7 
formed on this puncturing aperture 8 are included. 

[0034] Next, the manufacture approach of the 2nd example of this invention is explained with reference to a 
drawing. 

[0035] The production process shown in - (f) is the same as that of the production process shown by drawing 4 (a) 
drawing 2 [ in the 1st example of this invention ] (a) - (f). 

[0036] If drawing 4 (g) is referred to, sequential formation of the adhesion metal 4 which consists of the titanium (Ti) 
and copper (Cu) which make possible electric supply between this barrier metal 5 and mechanical adhesion on the 
barrier metal 5 which consists of nickel (nickel) shown by drawing 4 (f) will be uniformly carried out by the spatter on 
the whole surface. The conditions of the titanium (Ti) of the adhesion metal 4 and copper (Cu) thickness are the 
same as what was explained with reference to drawing 2 (d) of the 1 st example. 

[0037] Reference of drawing 4 (h) shows the condition that the barrier metal 5 which consists of nickel (nickel) was 
formed by plating on the adhesion metal 4. In this condition, the formation area of the barrier metal 5 is punctured 
by the photolithography method using the resist for plating. 

[0038] Reference of drawing 4 (i) performs nickel (nickel) plating of 2 - 5-micron (micrometer) extent in (Nickel 
nickel) plating bath first Next, the resist film for plating exfoliates. Sequential etching of the adhesion metal 4 of 
copper (Cu) and titanium (Ti) is carried out by using barrier metal 5 as a mask after that 

[0039] It is the same production process as the production process shown by drawing 4 G)~ drawing 4 ( drawing 2 
(g)~(i [ in / in the production process shown in m) / the 1st example of this invention ]). 

[0040] As for the 2nd example of this invention, the combination of the adhesion metal 4 and the barrier, metal 5 has 
double structure. Consequently, even rf an insulator layer 3, the adhesion metal 4, and the barrier metal 5 are 
destroyed by the stress produced from the difference of a coefficient of thermal expansion, the gold of the golden 
(Au) pad 2 can prevent more certainly the diffusion to the solder bump's 7 (Tin Sn)-lead (Pb) eutectic solder with it 

[0041] 

[Effect of the Invention] The golden pad 2 and the solder bump 7 arrange this invention in the location with which it 
does not lap on a flat surface, and it lengthens connection pass. Therefore, by the heat stress produced with the 
difference of the coefficient of thermal expansion between the barrier metal 5 in the golden (Au) pad 2, an insulator 
layer 3, and adhesion metal 4 list even if destruction of an insulator layer 3, the adhesion metal 4, and the barrier 
metal 5 occurs, the gold (Au) from the golden (Au) pad 2 can prevent the diffusion to the solder bump's 7 (Tin Sn)- 
lead (Pb) eutectic solder. Consequently, it is effective in the ability to aim at improvement in connection 
dependability. 

[0042] Since this invention makes double structure the adhesion metal 4 and barrier metal 5 again, the improvement 
in connection dependability is much more remarkable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the 1st example of this invention. 

[Drawing 2] (a) ~G) is drawing for explaining the manufacture approach of the 1st example of this invention. 

[Drawing 3] It is drawing showing the configuration of the 2nd example of this invention. 

[Drawing 4] (a) -(m) is drawing for explaining the manufacture approach of the 2nd example of this invention. 
[Drawing 5] It is drawing showing an example of the conventional technique. 
[Description of Notations] 

1 Semiconductor Chip 

2 Golden (Au) Pad 

3 Insulator Layer 

4 Adhesion Metal 

5 Barrier Metal 

6 Polyimide Film 

7 Solder Bump 

8 Puncturing Aperture 



[Translation done.] 
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